ALGEBRAIC STRUCTURE FOR A SET OF NONLINEAR INTEGRAL OPERATIONS DAVID LOWELL LOVELADY
A generalized addition is introduced for a set of generators, and a generalized multiplication is introduced for a set of evolution systems. Then the mapping which takes a generator to the corresponding evolution system becomes an isomorphism. Necessary and sufficient conditions are found for the generalized addition to reduce to addition, and hence, under these conditions, we are able to write a formula for the evolution system generated by the sum of two generators.
Preliminaries. Let S = [0, oo), and let (G, +) be a complete normed abelian group with norm JVΊ Let H be the set to which A belongs only in case A is a function from G to G, A[0] -0, and there is a number b so that JVJAfp] - [8] . Let OA be the set to which V belongs only in case V is a function from S x S to H so that
whenever (x, y, z) is in S x S x S and y is between x and z, and (ii) there is a member a of OA + so that
If a and V are related as in (ii), a will be said to dominate V. Let OM be the set to which W belongs only in case W is a function from S x S to H so that ( (
is in S x G, and h is given by h(t) -W(t, a)[p], then h has bounded N^variation on each bounded interval of S, and is the only such function such that whenever t is in S.

i) V is in OAL (ii) Each value of W has inverse in H. Furthermore, there is a bisection & from OAI onto OAI such that if V is in OAI, then each of (iii), (iv), (v), and (vi) is true.
( OA, and (α, b, p) Proof. Let (a, 6, c, p) be in S x S x S x G, with 6 between a and c. Now
The theorem is now clear. 
Similar computations for (t, t~), (t + , t), and (t~, t)
show that each of U and V is in OAI. Also, it is clear that V is given by
so the proof is complete. REMARK 5. The notion of continuously multiplying solutions for generators in order to construct the solution for a sum of generators has been used by Trotter [11] and Chernoff [1] , [2] for the case of autonomous linear differential equations with discontinuous linear operators, by Helton [3] for the case of linear Stieltjes integral equations, and by Mermin [10] for the case of autonomous nonlinear differential equations with accretive operators.
